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iF Meaning and Definition : 


A matrix 1s an arrangment of numbers in rows and Columns. If mn 

numbers are arranged in a rectangular array “of m rows and 7 columns i ns it 
=: a ieee ae ee NN 

is Ci s called a | matrix of ord order m xr Nn. Inv writing a matrix it is usual to enclose 








a ee a ee ne a mad 


Ta, 1 a, 9 “ay : Qi 
ay oly) a4 see ee eeee as, 
A - a | A35 a3. cena ee eee az, 
my ms Ms min 


The individual quantities like a,, a,, a,, .... a, are Called the elements 
of the matrix. A matrix of m rows and n columns is said to be of order 
mXxn. It should be made clear at this stage that the matrix is simply an 
atrangement of numbers and it can not have a value. Matrix should only 
be looked upon as an operator. The use of matrix algebra is very common 
in higher Mathematics, Statistics, Economics and Business problems. 


Consider the following matrix A 
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In this matrix there are m rows and n columns. The matrix is therefore 
of order m x n. It can be expressed as A All the mn numbers in the matrix 
are known as elements of the matrix. The element of ith row and jth column 
is denoted by aij, In particular, ~ 
_-a,, = element of 3rd row and 4th column. 
a, = element of 5th row and 2nd column. 
-a,, = element of 4th row and 4th column. 
Consider the matrix. 
Lxcwmple : 


Peau lL. —Z a * 
A=| 4 2 3 ] 
i2 0 .—35 3 


Here 12 elements are arranged in 3 rows and 4 columns. 


Its order is 3 xX 4 
In the above matrix 


a, =1, ime 2, a, =.3, a, =0 
a,, = 4, a,, = 2 a,, = 3, a, = l 


> Diagonal elements of a matrix and its principal diagonal 


Consider the matrix 


ay, 42 43> 2 yous, & Columns. 
A=|4@2, 472 493 SO, Medak » WX 
a3] a39 233 rs , x 4 


This is a matrix of order 3 x 3. The diagonal containing the elemen!* 


ay, 427, 433 1S called the principal diagonal of the matrix. a1, 422° % 
‘are diagonal elements. 





In the matrix 
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1, 0, 7, 3 are diagonal elements. 

Equal Matrices : 

Two matrices are said to be equal if they satisfy the followin 
conditions : wh 

(1) The number of raws in both matrices.should be equal and the 
number of columns should also be equal i.e. the order of both the matrices 
must be the same. 

(2) The corresponding elements in both the matrices should be the 
came. i.€., two matrices are equal if they are equal in all respects. 
Transpose of a matrix : 

If we interchange rows and columns of a matrix A, the new matrix so 
obtained is known as the transpose of matrix A and it is denoted by aT 


or A’. 


125 0 
eg If A=|3 5 2 1 
4 10 O} 


1 3 4 

25 1 
A! = 

5 2 0 

01 0 


The order of A is 3 X 4 and that of AT is 4 x 3. 
_ ie, If A-is of order (m X 7) then AT is of order (1 X m) 
2.|Special Types of Matrices : 
rad Matrix : A matrix in which there is only 0 
columns is said to be a row matrix. 
ae Layys Qyy Qy3 os a,,] is a row matrix. 


It is clear that order of this row matrix is 1 X 7 





ne row and any 


NP/AY 


| BS 
_ 9°-G.B.C.A. Math (seme-1) -9 [50] 
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| 123 
€.8., [1 2 3] is a row matrix of order | x 3. 
(ii) Column Matrix : A matrix in whi 
any number 


Ch there is only one column and 
Of rows is Said 


fo be a column matrix. 


€&.g. A = | 31 1S a column matrix of order m x |. 


Similarly | 2 | 


iS a column matrix of order 4 x ] 
] 


(iii) Zero Matrix or Null M 
Zero, it is said to be a null m 


0000 
€.8. | 0 0 o| 18a null matrix of order 2 x 4. 


atrix : If all the elements of matrix are 
atrix or a zero matrix. 


(Note : A Zero matrix can be a row matrix or a 
(iv) Square Matrix : 
number of column are eq 


column matrix). 
A matrix in which number of rows and 
ual is said to be a square matrix. 


| 1] @12 13 | 
e.g. A = ]42; a2. a3| isa square matrix of order 3 x 3 
431 432 a33 


2 


] 
Similarly 0 : is a square matrix of order 2 x 2 


(v) Symmetric Matri 


x* : If the transpose of a square matrix gives the 
same matrix, itis knowna 


Sa Symmetric matrix i.e. fora Symmetric matrix, 
aij = element of it? row and jth column 


=,element of jt® row and ith column 


= ayi 


* Define symmetric matrix with illustration (Mar. 2015) 


ee a 
eg, A=/2 4 5 
3 35 °6 
Here = 4) = a. = 2 


is a symmetric matrix of order 3 x 3 


%3 =, 03) = 3 
423 = 039 = 5 
AT=A 


[Note : Every symmetric matrix must be a square matrix. ] 
(vi) Skew Symmetric Matrix :* If in a Square matrix ajj = - ajj i.e., 


the elements of ith row and jth column and j' row and ith column are equal 
in magnitude but opposite in Sign, the matrix is known 


as a Skew symmetric 
marix. | 
Obviously each diagonal element of a skew symmetric matrix must be 
zero. 
1.€. (ay, = 47) = 33 =... = 0) 


O -2 -3 
eg. A= E : ; | is a skew symmetric matrix of order 3 x 3. 


Its diagonal elements are all zero. In a skew symmetric matrix AT =_A. 


(vii) Unit Matrix or Identity Matrix : A square matrix in which all 
diagonal elements are unity and all other elements are zero is known as a | 
unit matrix or an identity matrix, and it is denoted by I. 


1 0 O 
&g. 1=/0 1 O} is a unit matrix of order 3 x 3 
0 0 |] ~ 


_ i'l O ' 
Similarly [= F is a unit matrix of order 2 x 2 | 


[Note : 
(Vij 
4 Squ 


Unit matrix holds special importance in the study of matrices. ] 


) Diagonal Matrix : If all elements except diagonal elements of 
we Matrix are zero the matrix is said to be a diagonal matrix. 





. 2 0 0 

& A=10 -3 Q is a diagonal matrix. 

' Der 0 0 | . 
NE skew Symmetric matrix with illustration 


>. 


(Dec. 2015) 
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Simple Rules of Oper 

3.1 Addition and Subtraction of Matrices - nt | 
The addition or subtraction of two or more matrices is possible only 

when they are of the same order. | 

Addition or subtraction of two or more matrices of the same order cap 


be obtained by adding or subtracting the corresponding elements of thesa 
matrices. It is obvious that the order of the new matrix SO obtained is also 


same as the order of given matrices. 


‘ ‘s a matrix of order 2 X 3 and 
45. 2 









erations on Matrices 


eg. A= 


“1 20-1 | 
B=! , _5 _4| is also a matrix of order 2 X 3 


l+(-l) 2+2 Ce 
34+3 5+(-5) 2+(C4) 


fo 4 2 
C~l6 0 -2 


C jis also of order 2 X 3 
Similarly 


 C=A+B=| 


-(-1) 2-2 3-(-1 
p=a-B-[" (-1) ( 1 


3-3 5-(-5) 2-(-4) 


2 O 4 
“lo 10 6 is of order 2 X 3 


3.2 Scalar Product of a Matrix : 


The scalar product of a matrix is obtained by multiplying each elemet! 
of the matrix by that scalar. 


fi 03 
CR lag 9 then 
[2 0 6 
2A = 
fk 10 vd ane 


-3A=| — 3 0 = 
. -12 -15 - 21 


it a 
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Mlustration 1 : Find the elem : 

; I: . ents 4,,, 2,,. 4,, a,, and a,, from the 
following matrices. Give also the order of each matrix. = 


001 0 

1) 23 42 _|0 29 3: 
( 87 -5 3| G10 5 6 
| 607 9 


Ans. : (1) In the given matrix there are two rows and four columns. 
.. Its order 1s 2 X 4. 


Here, a,, = 2, 4,,=—-—5 

aj3 = 4 and the remaining elements are not possible. 

(ii) Here the order of the given matrix is 4 x 4. 

and aj1 = 0 a23 = 9 a43 = 1 a34 = 6 agg = 9. 

Illustration 2 : The following matrices are of special type. Mention 


the type of each one of them. 


0 1 2 g 
)}, _5 9 (2) ; (3) [0 J 
0000 100 —e 
(4) tee: (5y}9 1 9 (6) | > 0 +1 
0000 6 1 2 1 «0 
1 O 0 
. m 0 -2 0 
i (8) 
0 a ' 0 0 0 
Ans. : 
(1) Itisasymmetric matrix, because by interchanging rows and columns 


(2) 
(3) 


we get the same matrix. (i.e. A = Al) 
It is a column matrix, because there is only one column. 

It is a row matrix because there is only one row. 

It is a null matrix because all the elements are zero. 
Itis a unit matrix because the elements of principal diagonal are unity 
and all other elements are zero. 

It Is a skew symmetric matrix because My 
Principal diagonal are all zero. 


It j ; 
. — Square matrix because the nu 
ual. 


= Aji and the elements a 


are 
mber of rows and columms 


EEE 


Matrices = 427 
—_——$22$$$————Xrr—rea ee asonal | 
(8) It is a diagonal matrix because all the elements except diagonal] 


elements are zero. 
Illustration 3: Find A +B, B-A andA -B from the following 


matrices : | 
0 1 2] B= 5 OZ 
-(3 7 6 “|7 -6 O° 


Ans. : Here, 

Order of A = 2 x3 and 

Order of B = 2 X 3 

+. The addition and subtraction of A and B are possible. 


A+Be| ot? 1+0 2-2] [5 1 0] 
Ter ls+7 7-6: 6+0] [12 1 6 


5-0 0-1 -2-2] [5 -1 7 
7-5 -6-7 0-6] |2 -13 -6 


A~ Be 0-5 1-0 2-(-2) - 1 4 

15-7 7-(-6) 6-0 2 13 6] 
Illustration 4 : Find A + 2B, A -B+C,A+B- 2C, A -C, 

A + 2C, B +D from the following matrices (if possible) : 


B-A=| 


61 14 

aels 2 aa Ba" * F “ 
~ 3 0 4 0 
60 4 4] es = 
1002 1000 
C=/-3 1 1 0 D=!0 1 0 0 
4201 4446 


Ans. : 

Order of A= 3 x 4 
Order of B= 4x4 
Order of C= 3 x 4 
Order of D = 3 x 4. 


Thus the orders of A, C and D are equal whitie the order of B S| 
different. 


| 
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 « A+2B,A-B+C,A+B-—2C and B+ D are not possible while. 
4-1 2-0 0-0 3-2 
A- C=[5+3 -7-1 -2-]1 0-0 
6-4 0-2 ~-3-0 -I-1 


3201 
=|8 -8 -3 0 
2-2 -3 -2 


4+2 2+0 0+0 344 
At+2C= -74+2 -24+2 0+0 
6+8 0+4 -3+0 -1+2 


zat 
144 31 


3,3 Multiplication of Two Matrices: 
2 5 Ff 
= trix of order 2 x 3 
If A ; 4 , is a matri 
3 21 
and B=|4 7 9] isa matrix of order 3 x 3 


5 2 4 


Then the multiplication AB can be obtained in the following way : 


all 


=| weieanaaes IxX2+5X74+7X%2 onsbonl 





1xX3+2x44+3x5 1Xx2+2xX7+3X2 1x1+2x9+3X4 


6420435 44+35+14 | 
ewe 941446 14+18+12 


fol 53 75 
26 22 31 
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The order of matrix AB is 2 X 3. 

If A is a matrix of order m X n and B is a matrix of order n xX p, 
then the product AB will be a matrix of order m x p. Thus for the 
multiplication of two matrices A and B, the number of columns of 
matrix A and the number of rows of matrix B should be equal. For 
obtaining the first element of the first row of matrix AB, the elements of 
the first row are multiplied by the corresponding elements of the first 
column and they are added up. Similarly for obtaining the second element 
of first row, the elements of the first row of A are multiplied by the 
corresponding elements of the second column of B and they are added up. 
For obtaining the third element of the second row of AB, the elements of 
second row of A are multiplied by the corresponding elements of the third 
column of B and are added up. Similarly all the elements of the matrix AB 
can be obtained. 

The multiplication of two matrices are explained in the following 
illustrations : 
Illustration 5 : 


4 § 
If A= |3 0] ana 


7 4 
p [5 6 7 _— 
mr | 1 O find AB. 


Ans. : Here A is a matrix of order 3 x 2 and B is a matrix of order 
ZX 3.1. “the number of columns of A is equal. to_ the number of rows of 
B. Here the product AB is ee : 





Now, 
\- Q. 3: 
J4AX5+5X1 4x64+5x1 4x74+5x0 
AB=h3x54+0x1 3X6+0xI1l 3x7+0x0 
L7x5+4x1l 7x6+4x1 7x7+4x0 
25 29 28 
=(15 18 2] 


39 46 49 


130 = Matrices 
Illustration 6: 


4-3 5 1 
wA=[7 4]ana B=[5 3] 
Find AB and BA. Is AB = BA ? 


Ans. : Here A is 2 X 2 matrix and B is 2 X 2 matrix. Hence AB is 


possible. 
2 3 | 
o= TT alle al 
1 41/0 3 
7 10+0 249 
3+0 1412 
110 11 
15 «43 
B is 2 X 2 matrix and A is 2 x 2 matrix hence BA is also possible. 
5] 2 °3 
BA = 
foal [ral 
7 10+1 15+4 
1043 0412 
fll 19 
“13 Pp 


Thus AB ¥ BA. 
The matrix multiplication is not commutative. 
Illustration 7 : 


21 0 

IA=/3 4 -2 
1 0 -1 
1 0 

B=|_5 5 


47 find AB. Is BA possible ? 
A 


"SAS A is 3 x 3 matrix and B is 3 x 2 matrix, AB is possible. 


sc\FBMTDU06 
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—J [| OY 1 QO 

AB=|3 4 -2; |-5 2 

1 oO -l 4 7 


—2-5+0 0+2+0 


=| 3-20-88 0+8-14 
1+0-4 0+0-7 
-7 2 

=|-25 = 
—-3 -7 


Now, B is 3 X 2 matrix and A is 3 X 3 matrix, hence BA is not possible. 
Here number of columns of B is not equal, to number of rows of A. 


Illustration 8 : 


| 45 TJ 
If A=| 5 3 a | and 


0147 
B=|-2 1 0 5) find AB. 
3014 


Ans. : Here A is 2 X 3 matrix and B is 3 X 4 matrix, hence AB is 
possible. 


0147 
gad 8 Ne a 
lo @ 6 | 

3014 


“llokee 4+5+0 164+0+7 28425428 
9-6 +0 -24+34+0 -8+0+0 -144+15+0 


fll 9 23 81 
“6 | -8 | 
Illustration 9 - 


2 


1 2 
If A= F 2 ] find the value of A* -A +] 
2 1 





me FWEGAL Pree ee 


132 ae. ——$——$——————— 


Ans. : Here A is a square matrix, hence AZ = AxA Is possible. 


1 2 2771 22 
a & “Lj |9-33.3 


14+2+4 24444 24442 
1+24+4 24444 24442 
2+2+2 44442 4444] 


II 


| 

~~] ~) 
So 
C oo 


4 8 9 
Illustration 10 : Find the value of : (March, April, 2007, 2009) 


2 3 0] [2 
[123] |0 4 9] {5 
(9 1 0{ |! 


Ans. : The order of the first matrix is | x 3 and that of the second 
matrix is 3 X 3, hence their product is a matrix of order | x 3. If this product 
matrix is multiplied by the third matrix of order 3 X 1, we get a matrix of 


order | x |. 


2 3 0] [2 
123] }o 4 9} |5 
9 1 0} {1 


ke 


=(2+0+27 34+8+3 0+18+0] | 5 
l 
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LES ON eee a ae a Ali aN SPI canals 
2 
=(29 14 18] |5 


| 
= [58 + 70 + 18] 
= [146] 


fe: Goa | 
Illustration 11 : If A = } “ find matrix B such that 


A+2B=A2 
Ans. : Az =AXA 


Lad fs 3 


1642 443 
“1 S+6 249 


[18 7 
114 11 
- Now A+2B= A? 
2B =A7-A 


Illustration 12: 
|0 4 3 


fA =|1 -3 -3) Prove that a2 — | 
14 4 


; g@ Viatrices 


0 4 #3 gr ° 4" 3° 
Ae =) 1. “8 1 3 -3 
-l 4 4 —~—f fd. & 


0+4-3 O-12+12 QO-—12+12 
=/ 0-343 4+9-—12 3+9-12 
0+4-4 -—4-12+16 -—3-12+16 


Laws of Matrix Algebra : 

4.1 Properties of Addition of Matrices : 

(1) If A and B be any two matrices of the same order m x n, then 
A+B=B+A (Commutative law) 

(2) If A, B, C be any three matrices of the same order m x n, then 
A+(Bt+QO=CAtB)+C (Associative law for addition) . 

(3) If K be a scalar and A, B be two matrices of the same order 


mx n then. 





K (A + B) = KA + KB 
(4) If Abeamxn matrix and 0 be a null matrix of the same 


order, then 
(i)A+0=0+A=A 
Gi) A+(-A)=CA)+A=9 
(5) If A, B, C be any three matrices of the same order m x n, then 
A+C=B+C gives A =B. 
4.2 Properties of Matrix Multiplication a 
(1) If A be a square matrix of order n x 7 and I be a unit matrix © 
the same order then. AI = IA = A 


(22) IfAisamxn matrix and Qisanxm matrix, then 


9=0 A=0 x q 
(3) If A, B, C be three matrixes of order dd 7 iplication 
'espectively, then A(BC) = (AB) C (Associalive La 1x pew P 


(4) If A, B, C be three matrices of order m x 


spectively, then 


{ 


(3) A determinant has a value. 
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~ AB+C)=A.B+A.C [Distributive Law] 
(5) If A, B, C are three matrices such that AB = AC then, in general 
B#¥C 
(6) If AB = O where A, B are two matrices, then in general A#0O 
or, B # O, or Ax O and Bs O. 
4.3 Properties of the Transpose of a Matrix 
If A’ & B' be the transposes of two matrices A and B - then 
(1) (AT =A 
2) (A+ By =a? +B! 
(3) (AB) =B" AT. 
rminant : 
Another type of arrangement of numbers is called determinant. In a 
matrix the number of rows and number of columns are not necessarily 
equal, but in a determinant number of rows and number of columns should 
be equal. Thus a determinant is a square arrangement of numbers. A matrix 


cannot have a value, while the value of a determinants can be found out. 
The elements of a determinant are shown within two vertical lines. 
Thus we have seen two types of arrangements of numbers, i.e. 


Determinant and Matrix. We shall now understand the difference between 
the two: 








(1) In determinant the number of 
rows and columns are equal. 


(1) In matrix the number of rows 
and columns are not necessarily 
equal. 






(2) In determinant the elements are|(2) In matrix the.elements are shown 


in brackets like ( ), { } or [ 1 





shown between two vertical 






lines like | |. 
(3) A matrix can not have a value. 
| It is merely an arrangement. 

Determinant of a Square Matrix : | : | 


| Q] b, Cc} ay . | 
If A= a by & then, | 2 > by | 
a3 
a, b3 C4 





is called a determinant of matrix A and it is denoted by | A]. 


i mw Matrices 


matrices : 


5 61 
:-3 * 
i) A=[7 i8| rectiie |e - d 


112 
Pe intl. a 
-% 3 at 
” B=| (iv) B=|2 3 4 
la 5 | - 1 ‘ 


2 3 
Ans. : (i) JAl=|7 a = 36 — 21=15 


5 6] 
Gi) IAl=|0 2 3 
1-12 


= 5(4 —3) — 6(0 — 3) + 1(0 - 2) 
=5+18-2 
= 2] 


—2 
(ii) |B] =|) : =-10+12=2 


5 ~~. 1 
iv) |Bl=|-2 3 4] 
1 17 
= 5(21 — 4) + 1(-14 - 4) + 1-2 - 3) 
= 5(17) +1(-18) + 1(-5) 
=85-18-5 
= 62 


lllustration 14 : Find the transpose of the following matrices : 


1 1 2 3 i 24 
aad | 6-|a 1 7 c=/ 45 


1 1 7 3 4 1 


be 





Ans. : 
ave [fy 
* re hs 2 Ss 1 
de HE nue il elZ 2 4 
w= [p fife Ba 
Adjoint of a Square Matrix : 


2.4 4 ae 
A= ! 0 4 isa3X3 square matrix. The determinant of this matrix jg 
§ ' 


$7 

23 4 
JAl=|1 0 6 

5 7 8 








The minor of any element of a matrix can be obtained by eliminating 
the row and column in which that element lies. If this minor 1s g1ven proper 
sign it can be called co-factor of that element. The signs of minors are taken 
alternatively positive and negative as given below, to obtain co-factors ; 


ew. 





+4 
aa 





Thus for the above matrix 


minor of 2 = ¥ co-factor of 2 = + Y : 
minor of 3 = s : co-factor of 3= - ; : 
minor of 4 = F ; co-factor of 4 = + ; ; 
minoy of 1 = F ‘ co-factor of 1 = -/ ; 
_— of 0 = E : co-factor of 0 =+ E ‘ 


¢t 
Thus co-factor of each element is found out by giving proper sign to 
its minor. 


co-factor of 6 = -5 ; 
co-factor of 5 = +9 4 


co-factor of 7 = “i ‘ 


138 = Matrices 
2:3 

1 O 
Adjoint of a square matrix is the transpose of the matrix of the co- 
factors of a given matrix. In order to obtain adjoint of a matrix first of 
all in place of each element write its cofactor and then take the transpose 
of the matrix obtained. The adjoint of a square matrix A is denoted by 





cofactor of 8= * 


adj. A. Ina2 x 2 matrix the minors are given signs as i : to obtain 


cofactors. 
The method of obtaining adjoint of a matrix is shown in the following 


‘JJustration : 
[lustration 15 : Find the adjoint of the following matrix : 


2 
A=lt 4 
Ans. : The matrix of the co—factors is, 
4 isi 
2 
‘Taking transpose, 


adj A=|" > 
eed 2 


Illustration 16 : Find adj. A 
_{7 8 
A=12 10 
Ans. : The matrix of the co—factors 1S, 
10 -2 
ae Ls 7 
_ Taking transpose, 


10 -8 


Illustration 17 : Find adj. of A, 
(2 3 1 
A=|{1 2 5 
3 42 
Ans. : The matrix of the co—factors is 


; NP/AH 
9S.G. B.C.A. Math (seme-1) -10 [50] 
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Taking transpose, 


-16 -—2 13 
adqj-A=| 13 1 = -9 
—2 1 1 


Slustration 18 : Find adj. A and obtain the value of A x (adj. A) 


1 07 
A=|2 2 5 
0 3 6 


Ans. : The matrix of the co—factors is 








2 5] |2 5| [2 2) 
3 6 0 6 0 3 
0 7 , al -lo I 
—13°=«6 0 6 0 3 
0 7/ |l 7 1 O 
2 5 2 5 2 2 

~% 12 

-| 21 6 -3 

14 9 2 

—% 3] —I4 


140 St = Matrices 
Now, A x (adjeA) 





1 0 #)f 3 21: fy 
| ={2 2 S/]/-12 6 9 
| 0 3 6 6 ~3 2 
| 


-3-04+42 21+0-2] —-14+0+14 


=| —-6—24+430 424+12-15 —28+18+10 
0—36+36 0+18-18 0+27+12 


| 

| 39 0 Q 
| =| 0 39 9 
| 0 0 39 
= ee 
|6.|Inverse of a Matrix : 
[Sftnverse of = Matrix =” 


If A is a square matrix and if there exists another square matrix 
B of the same order such that AB = BA =] then B is called inverse 
of matrix A and it is denoted by A“! The necessary condition for a matrix 
to have an inverse is that its determinant should not be equal to zero. A 
square matrix whose determinant is not equal to zero, is called a non 
singular matrix. Thus a non singular Square matrix can have an inverse. 
To obtain inverse of a Matrix : 





- IfAisanon singular square matrix then its inverse can be obtained 
in the following way : 
1 adjA 
al _ ad) 
[A] 





Thus for finding inverse of a given matrix, we should first obtain the 
value of its determinant. If the value is not equal to zero the inverse is 
possible. We shall now find inverse of some matrices. 


_ Illustration 19 : Find inverse of the following matrices : 


Pom g [2 5 1 
 A=/3 10| (ii) A=|" | 








| 2 3) 
Ans. : (i) Here Art = 4 10 = 20-12 =8# 0 
| Hence the matrix is non sigular..We shall first of all find adj. A. The 
“TX of the CO-factors is 
: b ~4 
—3 9 


Define Inverse of matrix (Dec. 2014) 





a] 
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Taking transpose 


; 10 -3 
adj- A =| "4 ‘| 





Now, "a. _ adj: A 
|A| 
_1f10 -3 
Bee. 2 
_| 5/4 -37/8 
~J-1/2 1/4 
- jo of 
(ii) A=|; 5 
5 | 
Here, |Al=[j 5|=10-4=6#0 


Thus the matrix is non singular. 
We shall now obtain adj. A. The matrix of the co-factors is 


i] 


ol ded —1/6 
1 9I3 5/6 
Illustration 20 : Find A? and verify that ax =I. 
6 3 
a(t 5 
3 


6 38a _ me 
4 5| =30 12=1840 








Ans. : Here | A|= 


Thus that matrix is non singular. 
We shall now obtain adj. A. 
The matrix of the co-factors is 


| 5 -3 
adj A =|_4 5 





 Mustration 21 : Find inverse of the following matrix : 


1 1 2 


23 1 
A= | 05 4 (March/April, 2007, 2009) 
2014 


Ans. : Here, 


23 1 
0 5 6 
i J] 2 
= 2(10-—6)—3(0—-6)+1(0—5) 
=8+18-5 

= 21 (#0) 


T =a 
hus matrix is non-singular. 


Al= 








ae 
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The matrix of the co—factors is 


j3 1 fe Lp 
1 2 1 2 ] 
3 1} {2 l 2 3 
5 6 0 6 Q 5 
4 6 -) 
=|-5 3 = I 
13 -12 10 
Taking transpose, 
4 -5 13 
adj-A=| 6 3 -12 
1-5 1 10 
_j adj-A 
Now, A TAL. 
1/4 3 & 
=—/| 6 3 -12 
21/-5 1 10 
A. 3. “43 
21 21 I 
—-| & a.’ of 
21 7 7 
cel. +h, D0 
21 2] 21 _ 


Illustration 22 : Find the inverse of the following matrix and verify 
that AA! =I: 


Ans. : Here, 





440 Matrices 

12 1 =! 

1 0 -!l 

1 1 2 | 
= 2(0+1) — 1(2+1) -1 (1 — 0) 
=2-3-1 
=-—2(#0) 

Thus the matrix is non-singular. 

The matrix of the co-factors js 


JA| = 











fal tt al [4 
teal ft al fi 
jolt al fF 


Taking transpose, 


1 +3 - 
adj-A=|-3 5 | 
{1 -1 -1 
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~—|j-0-1 -—3+0+1 -14+0+1 
211-342 -3+5-2 -1+1-2 


2 -1 1 
Illustration 23 : Show that A = = r “| Satisfies the 


equation A3 — 6A2 + 9A - 4] = 0 
Hence deduce A~?, 
Ans.: AZ =AxA 


2-2-1 [444] =l=2—-2Z 


4ti+]- -2=2-] 24149 
212 Padang 1+1+4 


“10-6-§ 4134.5 -3-6-10 
—3-10-6 545419 


| 
EEE 


-6-10-5 6+5+10 | 


—-21 22 -2)] 
21-21 22 


|, ne 
Now, A3 — 6A2 +.9A — 4l 


22 =—2] ~ 2] 36 —-30 30 "18 =~9 OF 
~{-21 22 -21/-|-30 36 -30),|/-9 18 ~9 
21 —-21 22 30 -30 36 y° =o" 12 


4 0 0 
_|0 4 O 
0 0 4 


00 0]. 
_{o0 0 O]~ 
ar ied 


- A3—6A2 + 9A-41=0 
To obtain A’, we multiply this equation by A” 
A A? — 6A 'A? + 9A 'A- 4A" 11-A 0 
A’ AA? - 6A 'AA + 91-44 * =0 
1A? — 6IA + 91 = 4A 
A? 6A +91 =4A 





7.|Properties of the Inverse of a Matrix : 


If A & B be two square matrices and A. 
and B respectively then, 

() AA’ =A’ A=! 

2) (A'y' =A 

BQ «ty =a’) 

4) (apy'=g' A 


; RB. are the inverses of A 
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Illustration 24 : A firm has three offices, one each in Ahmedabad, 
Surat and Rajkot. In Ahmedabad office there is 1 office superintendent, 
2 head clerks, 6 clerks and 4 peons. In Surat office there are 2 head 
clerks, 5 clerks and 3 peons. In Rajkot office there is 1 office 
superintendent, 1 head clerk, 6 clerks, and 3 peons. The average 
monthly salary of office superintendent, head clerk, clerk and peon are 
respectively Rs. 12,000, Rs. 10,000, Rs. 6000 and Rs 3000. Using 
matrix multiplication find total monthly salary bill of each office. 


Ans. : The staff of the office in three different cities can be represented 
as following matrix : 


OS HC C P 
Ahmedabad ) I 2 6 4 
Surat 0 2 5 3 
Rajkot ] 1 6 3 
their monthly salary can be represented as a matrix. 
OS 12,000 
HC 10,000 
C 6,000 
P 3,000 


The salary bill of the three offices can be obtained by multiplication 
of two matrices, as shown below : 


Ahmedabad i 2 6 4 12000 


Surat 0 0 2 5 3 | X}10000 
Rajkot ] l 6 3 6000 
3000 | 


12000 + 20000 + 36000 + 12000 
| O + 20000 + 30000 + 9000 
12000 + 10000 + 36000 + 9000 


80000 
_ | 59000 
67000 


. Salary bills of Ahmedabad, Surat and Rajkot offices are respectively 
Rs. 80,000, Rs. 59,000 and Rs. 67,000 per month. 
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Illustration 25 : A factory produces two types of items A and B. 


For the production of these two items two machines are used. For 
producing one unit of item A first machine is used for 2 hours and 
second machine is used for 5 hours, and producing one unit of item B 
first machine is used for 3 hours and Second machine is used for 1 hour. 
_ If the total time available on these two machines are respectively 85 

hours and 115 hours, find the number of units of A and B that should 


be produced. 
Ans. : 
Suppose x units of A and y units of B are produced. 
2x + 3y = 85 
5x+y=115 
Use Cramer's method and get the solution x = 20, y = 15. 


1 -1 2 001 
Illustration 26:If AT'=|3 0 4] p-1_]1 2 3 
1 1 3 13 4 


then find (AB) |. 
Ans. : We know that (AB)! = B-! a-! 


00 1]f1 -1 2 
- (AB) ’=B7 a“? _/1 2 3/13 090 a] 

13 4//1 1 3 
ise 0+0+1 04043 


l+6+3 -140+3 2+8+49 
1+9+4 -14+044 2+12+12. 


1 1 3 
_{10 2 19 
14 3 26| 


I 1 1 


Illustration 27 : Find the inverse of the matrix : : 


Let d 


Ans. : Here {1 2 3 is the matrix of the co-efficients of the 
14 9 


Var] | aoe ; 
“lables x, Y, Zin the given equations. 
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Maton ee 


bee Wee [or 
~ {1 2 3); y}=] 14 and 
1 4 9}|z]} [36 


11 1 
Let, us find first inverse of 2 J =A 








14 9 
Lok J 
[A] =|! : - = 1(18 — 12) - 19 - 3) + 1(4 - 2) 
=6-6+2 
3220 


Matrix of the co-factors 


18-12 -(9-3) 4-2 
-~|-(9-4) 9-1 -(4-1) 
3-25 +G=-p 2-1 


3 2 a b 
Illustration 28 : If A = F | B= f 4 Find a and b such that 


AB = BA. Also compute 3A + 4B. 


3 2\lla b 
Ans.: AB =|4 | 3 5 


3a+6 3b+10 
4at+3 4b4+5 


“| 
3 sla 4] 
=| 


a+ 4b rad 


Now, BA 


9+20 6+5 
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ic a eS Se er a OEE 


+4b “| 


29 11 
We have AB = BA 


ber: 7 |- is a 


4at+3 4b+5 29 11 

3a +6 = 3a +4 4b 36+ 10 =2a+b 

4a+3=29 »>q=65 | 46+5=ll>b=15 
a=6.5,b= 1.5 


3 2 6.5 15 
Now, 3A+4B = 3[3 i|+4]°s | 


9 6), [26 6 
~112 3 12 20 





1. Define a matrix and give the difference between matrix and 
determinant. 


| 2. Explain with illustrations different types of matrices. 

3. Define the following matrices, matrix, unit matrix, Null matrix, 
Transpose of a matrix, Adjoint of a matrix 

4. Define inverse of a matrix and give the condition for the existence 

_of the inverse. 

| 5. Give the condition for addition of two matrices and multiplication 
of two matrices. | 

6. The following matrices are of special types. Indicate their types and» 
also give their orders. 


5 
12 3 0 : a 
OV sep lop GD | a -4 0 


: _ 1 0 : 
(iv) [60 1], (v) Ik At (v1) : ; ] 


SS elo 
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5 0 QO : 
4 0) 
3) 10 6 Ol ns: 
(vii) F 0 i |: | 


(ix) i | (x) 3 ¥ 


‘[Ans.: (i) Square symmetric of order 3 x 3 

(ii) Column matrix of 4 x | 

(iil) Skew symmetric of order 3 x 3 
(iv) Row matrix of 1 x 3 
(v) Null matrix, 2 x 2 

(vi) Unit matrix, 3 x 3 

(vil) Diagonal matrix, 3 x 3 

(viii) Square matrix of 2 x 2 

(ix) Unit matrix of 2 x 2 
(x) Skew symmetric of order 2 x 2] 

7. Find A+4B; A-3C; B+C-—2D;A+2D A+B-4C 
(Whichever is possible) 


QO —_ I 5 4 
2 O —-3 2 
he f)) Ol ge 
4 6 -I Q 
[Ans. : 


B,C,D are of orders 4 X 2 and A is of order 2 X 5 
. At+4B, A-3C,. A + 2D; A+B-4C are not possible. 


-9 -5 
Whereas B+C-2D = . .. 
14 15 


7 3 -5 | 
8. If ald : 2, a B=3A; C=B + 2A — SI find the | 


Senna re erent tented scenes sei 
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matnx D such tht D=2A+B-C. 
[Ans.: D=S5I ] 


| 6 3 
| 9. If A-|-3 find he mai B such that 2A! +3B=O 


[Ans.: B = =: a 4 ] 


10. Find A + B-C and mention the type of the matrix obtained. 
22 J 0 -4 -7 1 “0 
A=|6 2 4); B=/-3 1 -5}/C=|3 2 -I| 
O 1 6 1 -] -4 ii gO tif 


1 0 O 
» Te 0 1 0 
[Ans. : Unit matrix 00 1 ] 


11. Find 2A +B-—C and mention the type of the matrix obtained. 


1 4 6 5 2 2 

A=|3 6 4; B=|4 3 3]. 
219 3 2 1) 
Dit i 


C=/10 14 1] 
7 4 18 


[Ans. : Unit matrix] 
12. Find AB and BA. 


> 

lI 
1. i 
BO (43 pe 

| 

ae 

a i 
we) 

I| 
eS ae 
pom TN) tee 
Mm —& ho 
i ON LO 
D ciceerietateie 8 


0 0 0 -ll 6 -] 
die ai* 6). — fed Sy, {4 7 
13, It A =| 5 B =| ; aI C=| 5| 
Prove that A (BC) = (AB) C (March, April, 2007) 
| 2-3 -5 | 
—| | 
14, af + 2, Bel 4 3 i 
tL =3 =4)’ =| & % 
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r 2 -2 -4 
C=|-1 3 4 


15. 


16. 
18. 


19, 


1-243 
Prove that (i) AB =BA=0 
(ii) AC = A and (i) CA=C 


L723 % = 4) 
a= | a8 [ 7 ori 
-1 4 


Find AB. — 


17 —2 -ll 8 


0 4 3 4 
If A= —3 -3] prove that A“ =I 
r 4 4 


4 3+) 25 7 
. If A=] 6 “sp B= (3 A 7] find AB and BA. 


3 
48 40 13. | 
. 59 49 
[Ans.: AB=|-4 22 48|and BA= ae ] 

62 43 0 

Prove that 

fl 2 2 
A= - - - Statisfies the following equation : 


A* —-4A-5I=O 
Where O 1s a null matrix and I is a unit matrix. 


| t 2 4} 
If A=|0O 1 -lI| prove that 
3 -1 1 


A> -3A* -A+9I= O, Where O is a null matrix of order 
5 xX 3. 
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7 2 -3 -1) |: 
an. | 0 -4 21), 
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ee : 3 — | 


; 4 
20. (a) If A=[1, 2,3] and B= 3 find AB and BB’. 


21. 
22. 


| 23. 


| 25. 


26, 


9 8. 


~~ 


G. — 
B.C.A. Math (seme-1) -11 [50] 


St 3 3 
(b) fA =| 3 4|anat=[2 {| find value of A? + 5A +21 


16 20 24 14 20 
Ans. : (a) [32]; {29 25 39] . ir 
| + F 30 | ©) |30 “ 


w A=[} “tha -[} 1] prove aa 
(A +B) = A? + B? 
Jd “fe tt =x - 
If A= E “1 B= 4 | and (A + B)” = A* +B’, find x 
and y. : | 


Find the transpose of : 


5 4 
56-7 5 0 63 2) 
cE 0 1 2 it | eg wall 


ZZ 3 7 1 4 9 


3 4 8 5 6 8 
Verify that (i) (A+ B)' = A? + Bt 
(ii) (AB)? — BIA! 
Find adjoint of the following matrices : 


{2-5 .. 1-4 3 
(1) E 5 diy | g | 
Ff 8 SL ws | F 3 
[Ans. : (1) 7 > (11) | a) 
Find adjoint of the following matrices : 


Dil ] » gv 7 4 -3 
L. =] i m2 1 6 


an: 


NP/AH 
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o 


27. 


28. 


29. 


31. 


32. 


] 
<3 -17 62 
Find inverse of the following matrices : 


wil. Ble cee fe 
(i) FE 3 (ul) r 7 
17/29 3/29) ... | -1/10 3/10 
[Ans. : (i) 5729 -2/29} @]-40 2/10]) 
Find inverse of the following matrix : 


ao 48 22 43 
[Ans. : (i) E - ; (ai) ie |! 





fees 
ca i [Ans. : -$ 4 Ih 
4-5 2 — [-8 By 
Find inverse of the following matrix : 
110 15 20] © ; |-10 4 9 
“AB a) ama [Sto 


Examine whether the following matrices are non-singular or n 
Find also the inverse of a non-singular matrix. 


1-1 4 * <4 4 
1-3 2 -] - |-3 9 | 
OTs 1 Ol aid Pe 


[Ans.: (1) The matrix is singular. 
l 


ot. 


(11) The matrix is non-singular. Its inverse js 
| , _| | —] 6 =] 
—| + § -I 


' a b 
Find the inverse of ‘ “| 





Find the inverse of 


1 |] 1] 
1 2 -3 





Hence inverse cannot exist. | 


— 
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~3/11 4/11 5/11 

_ | 9/11 -1/11 -4/11 

(Ams) sii 3/11 —1/11{! 


33. Find the inverse of 


1-33 «3 57 
a ee Ile 
E d am +| 37 


a7 
34. Ih A=|3 3|, find A+A*+ a7! 


1 2. 3 | ia 2 
35. If A=|2 3 4]; B= ~ = 
3 4 1 1 1 
4 2 

Show that B is the inverse of A. 
ws A=|) B=[0 4 5 | st asaauniia eau 
7 al 012 ow that (AB)'= B‘A 


I 2 | al re - 
If A=(3 Ar B =(j | Show that (AB) ‘= BA . 


~~] 


37. 
38. if A=| 5 2| and AB = | g 1}, find matrix B. 


[Ans. : B= A7! = E “afl 


3 8 | 0 9 -] 
where I is a unit matrix 


5 3 2 6 -2 7 
39, If A=|-4 2 3]; H=|/3 -1 -6| find QH-I) A 


6 -84 -9 


-81 12 351i 


113. 137 24 
[Ans. : J 





40. A manufacturer produces four products A, B, C and D. These 
Products are sold in two shops. The monthly sale in the two shops 
are given below - 


"sc\F BMTDU06 





Products 
A B ——- 
Shop I 800 600 sion — 
oa 500 400 —«.200 


If the selling price of the products are respectively Rs 10, 20, 30 and 
40, find the total monthly revenue of each shop, using matrix 
wiltiplication. 
— [Ans. : Shop I Rs. 36000 ; Shop II Rs. 36000] | 
41. Inone family A, there are 2 men, 2 women and 3 children. In other 
family B there are 3 men, 4 women and 3 children. The daily | 
requirements for a man, a woman and a child are respectively 2500, 
2000 and 1600 of calories and 60 gms, 50 gms, and 35 gms of 
proteins. Find total requirements of calories and proteins in each | 
family by using matrix multiplication. 
A| 13800 325 
[Ans.: B 30300 485 


42. A factory produces two items X and Y. These items are produced on | 
two machines My and Mp. For producing each unit of X, 2 hours of 
machine M, and 5 hours of machine M9 are used and for producing 
each unit of Y, 3 hours of machine M, and 2 hours of machine M? 
are used. The total hours available per week on machine M, is 50 
hours and on machine M3 is 70 hours. Find how many units of X and 
Y should be produced. 

[Ans. : 10 units of X and 10 units of YJ | 
43. A person buys 2 pineapples, 3 mangoes and 4 apples in Rs. 43. 
Another person buys | pineapple, 4 mangoes and 2 apples in Rs. 34.. 
And a third person buys 5 pineapples, 2 mangoes and 3 apples in 
Rs 66. Find the price of each fruit using inverse of a matrix. 
[Ans. : Rs. 10 for each pineapple, 
\ Rs. 5 for each mango, 


Rs. 2 for each apple] 
O 1 0 


= it @ : 
44. If u-[2 0 US matrix A such that A = al, + bU + cU? 


a boc 


. A=/0 a b 
[Ans. : 3 7 ih 
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ga Te aE Se ee] 
4 10 X = 7 3 . , 
y is If}3 9 1 2 | then find X. 


46. 


47. 


48. 


49. 


50. 


o a b 
fA=|~2 2 ©| and a2+b2+c2=1 
=b =-€ 0 


prove that A3 + A=0. 


5 -3 0 —-8 5 3 
(9 2iilge| 2 7 
= B= 
If A 3 8 7 a. 


verify that (i) (A + B)’ = A +B 
(ji) (AB) =B" A’ 


1 2 -1 4 | 
fA=|3 of B=| 5 7 | then verify that 
(A +B)? = A? + 2AB + BY. 


+ ak Y 1 -1 0 1 0 
fA=|0 , :|B=|° 7 C=|" : verify that (AB) 
C = A(BC). 


0 0 1 | | 
If I = F j E= o | then prove that (al + bE) 


= qg3] + 3a2bE. 
University Questions| 


Answer the following : 
(1) Define skew symmetric matrix 


1 4 —2 
(2) ra=|, 5 ,B=| 3. 9 er 


4 6 
A 2H = ol! 6 |I 


(April, 2010) 


(3) Find the inverse of matrix 


11 =! 

14 4 2 

18 3 3 = 

3 1! 4 12 42 
A=|? -_- [Ans At=|4 1 fp 
‘- 14 12 84 
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(4) rA=|, a B=| > 5 | then verity tha 
(A + BY = A? + 2AB = BY 


4 5] " 4 
> (5 ta=| 7 then find A + A* + Aq! +] 


313 


37) 37 
(Ans. :| 149 633 |) 
3737 
2. Answer the following (March/April 2009) | 


1 —2 | 
(1) IfA= 3 1 then find minors and cofactors of elements 


of A. 
3 
—2 | 


[Ans. : Matrix of minors = | Matrix of cofactors = 


a. 


(2) Define inverse of matrix and find inverse of the matrix 


2 3 J 
_|0 5 6 | | 
A= lt 4 (Also in March/April 2007) 
45 2B 
21 21 2] 
6 1 4 
[Ans.: A=] 21 7 7. 
3 1 |) 
_21 21 2] 
1 2 3 63 | 
(3) Find (AB)! If A-l-|4 5 6 p-l_/2 4 -8| 
6 -3 0 3-6 | 
(Oct./Nov. 2009) 
244 WM 3% 


[Ans. : | ~29 48 30 
L-I5  -27 ~-27 


Answer the following. | 


(1) Define Symmetric matrix with illustration. 


L 2 
(2) Al; 2,| then find adj. A. 


oh 
[Ans. : Adj. A = Pe - ; 


l 
i 2.2 
(3) Prove that 2 | satisfies A2 -— 4A — 51 = 0. 
5 + 0 —§ 9 3 
(4) fA=|* 7!) pa} 8 5 9) then verify that 
| 1 3 1 1 -2 | 


(i) (A +B) = AT+BT 
(ii) (AT)' =A | 
| -1 4] |, § 
(5) If A= 3 a and B = 5 “ then show that (A.B)-! | 
= B-! . Act: : 
4. Answer the following. (Sept/Oct. 2009) | 


: ] 2 
(1) Find adjoint of the matrix A = k 7 


t 21 | 
[Ans. :adj. A = F h 
(2) Define transpose of a matrix with illustration. 
(3) Find the inverse of the matrix 


4 I it 
7 «18 «8 
-<§ 1 -7 
At = 27 9 §1 | 
[Ans if 3 
= 22 § 
127 54 
1230 
4.5 7 7 
(4) ra=| ' , | and B = 2 1 0 2) then find AB 
2 0147 





ne Se 
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o-2 
(5) Find Av! and verify that A.A! = I for A = p st 


[Hint : Av! = 


25 7 6 7 8 


6) I1Azl|2 -! Sladpel| 9 10 1 
a 13. 14-15 


Then verify that (A + B)? = AT + BT, 
| 5. Answer the following : (Nov./Dec. 2008) 
(1) What is the necessary condiction for the multiplication of two 
matrices ? 


1 3 3 
(2) Find inverse of A=|1 4 3 
i] 3 4 
6. Answer the following : (March/April 2007) 
01 2 5 0 -2 
(1 rA=|, 5 , and B =| 6 " 


5 1 0 
then find A + B and B- A. (Ans. A+B =| | 


al 


lz 1. 6 


| §uj ad 
andB-A= 2-13-6 |] 


26) [35 47 
= (AB) C 


find the value of A2 —~ A +]. 


Mm Mm bo 
— mw bho 


l 
3) IfA=|! 
2 





(Dec. 2007) [Ans.: |© 9 61] | 
4 § 9 
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qs Answer the following : 


8. 


—] °-2 


0 3 | 
(1) A =|) 7 and B -|3 i then find A-— 2B and | 


A +B. 


2 7) i—-l 1 | 
(Ans. : A - 2B =|, (| A+ B= 4 2—1] 
2 





«| <2 3 
(2) Find the inverse of A=|~2 ! !) 
4 -5 2 
au, 
5 «5 
3 4, 
[Ans.: A! =| 5 5 iG 
| 6 15 l 
5 5. 
1 2 ] 
(3) fA=|2 | —!) then obtain A2 — 5A + 31. 
3-41 
2 —-—-/ -§ 
[Ans.: A2—5A4+31=|~2> 9% 3) 
9 9 3 
13.5 
(4) Find the inverse of A = : ¥ ° 
[-- | A] =0, AW does not exist.] 
Answer the following : [March 2016] 
ae | 
b b 
(1) Find the value of |7 ‘7 ‘4 
a b ee 
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0 4 3 
1 -3 -31 then find that A2 
Vy A= == 
(2) a 4d) 
9 -1 1 
12 -l 


- (3) Show that A = satisfy the equation A? — 6A2 | 


+9A-41=0 

“1 2 0 
I 
I 


l 


0 | 
2 31 then find (A  B)-! 
3 3 4 


l 
(4) If A =| 3 
l 


(S 


bal 


Solve the following system of equations using crammer’s rule 

ax + by —ab=0 

bx + ay~ab=0 

Solve the following system of equations usin g crammers rule 

x+2y-—-z=2 

3x + 6y+z= |] 

3x + 3y + 2z = 3 

9. Answer the following : [Dec. 2015] 
(1) Define skew symmetric matrix with illustration 3 


(6 


_l 


1 2 0 


5) A-|-1 3 -5|,, 7 
(2) A cna then find A-!, Also verify that A~!.A = | 


| 2 —3 =5 | —] 3 5 y) ~) A 
(3) IfA= = © 8 ,B=| ? -3 -5 Cie -l 3 4 
1 -3 +4 -1 3 5/7 } 8 4 


then Prove that 
(i) A.B = B.A. = 0 
(Gi)A.C=A 
(@i)C A=C 
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I 1 
4 
6 





3 6 3 
(4) If At = , Bt = 4 na then find (B.A)* 





(5) Solve the following system of equations using crammer’s rule 
x+6y=2xny | 
3x + 2y = 2xy 

(6) Solve the following system of equations using crammer’s rule 
x+2y=3 
y-3z=4 

3x —-2z=5 
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DETERMINANTS & 


CRAMER'S RULE 


Determinants of Second Order | 4. Use of Determinants in 

Determinants of Third Order Solving Simultancous 

Rules of Determinants Kquations (CRAMER’S 

METHOD) 

(A) For two linear equations | 
(B) For three linear equations 

Exercise. 


: SYLLABUS : 


Determinants, Cramer's Rule 









Determinant is a system of representing numbers in a square arrangement 
under a particular symbol. 





a b 
c a 

This representation is called a determinant and ad — bc is the value of 
_ the determinant. 


a b 
c a 

In this determinant there are two rows and two columns. Hence it is 
called a determinant of 2 order. a b c and d are known as the elements 
of the determinant. The first element in the first row is the leading element 
of the determinant and the diagonal passing through it is the leading 
diagonal of the determinant. 

We shall find the values of some determinants of 2" order. 


On 





ad—bc can be represented in the from 


= ad — be 











4 

| = Gx 5)-(1x4)= 15-4 =11 
.. |7 8 

(il) E 5] = 7 x2)- 8x3) =— 10 

{5 20 

id |3 19] = x 12) -@0x3) =0 


(iv) 





Pq 
a i 


X+y xX , 
x x—-y =(x+y)(x-y)-*x 


(98) 


(v) 





> 









Determinants wat - Palo Regt tae sea 








amers 
= 3 2 yi Psy 
_ lath a-b 
(VI) | a—b ae+h| = (a+b) (at b)-(a-b) (a— bd) 


= (a +b)? -(a- by 
= a? +2ab + b? — (a? — 2ab + b?) 
= aq? + 2ab + b? — a? + 2ab — b’* 






E” Determinant of Third Order : | 
Determinant of 3™ order consists of three rows and three columns with 
9 elements. 


123 
4 5 6 
e. g | 

E17 8 9 





In this determinant 9 elements are arranged in 3 rows and 3 columns. 
Similarly 


qj bh 
a2 52 ©€2| is a determinant of 3™ order. 
| 23 C3 | 


In this determinant a, is the leading element and the diagonal passing 
through it is the leading diagonal. The value of this determinant can be | 
obtained by expanding it. Before we expand the determinant of 3™ order, 
it is necessary to know the meaning of minor of any element of a 
determinant. 

Minor : 

ely column and row passing through an element of a determinant are 
deleted, then the determinant obtained from_the remaining elements 1s 
known as the minor of that particular element. )It is obvious that minor of 
any element of a determinant of 3™ order will be a determinant of 2" order. 

In the above determinant of 3™ order. 








Pa j by © sp . 
minor of a, 1s bs c3 

4 . _ C9 
minor of b iS Lay ¢3 











ay 
a,b; 


minor of c, iS 





‘ 400 Rscvine, m aii 
Thus we, can have 9 minors for 9 elements of a3 x3 determinant. We 
can expand a given determinant with respect to any row or any column. 
Take the products of every element of a row or a column with its minor. 
Observe the order of that particular row or column. If the order is odd give 
the signs +, —, + respectively to the products and if the order is even give 
the signs —, +, — respectively to the products. Taking the summation of the 
products obtained in this way we can get the value of the determinant. e. g. 
Let us expand. 





ti 4 bh 
a b with respect to its first row. 
a3 C3 | 


The value of the determinant 


by © 
b; 


63 


-b a Cc) a2 by | 
a3 3 }43 bs | 
(As the order of row is odd) 
= a,(b,c; — c, b;) —b,(a, C3, — a,C,) + c,(a, b, - a, b,) 
= a,b,c, — a,c, b, - b, a, C, + ba, cC, + c,a,b, - c,a,b, 
=a, b,c, + a,b,c, + a,b,c, - a,b,c, - a, b,c, — a,b, Cc, 
Now let us expand the determinant with respect to second column. 
The value of the determinant 


+ by — bs 
(As the order of the column is even) 

=—0,(4, Cz — 2,C5) + b,(a,c, — a,c,)—b, (a, C, — 4,C,) 

= — a,b,c, + a,b,c, + a, b,c, - a,b,c, — a, b,c, + a,b,c, 

= a, b,c, + a, b, Cc, + a,b,c, - ay b,c,—a,b C3 — a, b,c, | 

Thus the value of the determinant is the same, when it is expanded with 
‘spect to any row or any column. 

We shall now obtain the values of some determinants. 

Illustration 1 - Expand the following determinant : 


1 2 3 
45 6 
7 8 9 


val ANS. Expanding the determinant with respect to first row, we get the 
dlue of the determinant. 


oil S-als Saft 


a 


] +c 

















a C4 
43 (C3 


q Gq 
a3 6% 


aq c¢ 
a C4 


=, 




















8 9 7 9 


 —_— 








Determinants & Creriiira Rule & 
= ] (45 — 48) — 2(36 — 42) + 3(32 — 35) 
=—3+12-9 
= 

Illustration 2 : Expand the determinant : 


4 7 8 


3 2 6 
1 5 0 








“per 
D =42x0- 6x5)-738%0-1*6)+8C* 
= 4( — 30) — 7( — 6) + 8(13) 
= — 120 + 42 + 104 
= 26 
Illustration 3 : Find the value of : 
Z 5 -3 
3 2 5 
-j| 3 2 
Ans. : Expanding with respect to first row 
=2(-4- 15) — 5(6 + 5) — 39 — 2) 
= 2( — 19) — 5(11) -— 3(7/) 


5 —2.%.1) 








= — 38 —- 55 — 21 
--—114 
Illustration 4 : Find the value of 
1 1 41 
‘be ca ab 
a 2 kh 
a b c 
Ans. : 
1 |] J 
be om o 


“ai 1 
| a b Cc 
I{c a- 7 e : 
= ax =, —j\_ Ss = 
¢ ab x F}- 1 {be x — - abx 7} 


l ] 
+1 (be x 7 -cax 7} 
= I(a-a)- l(b-b) + l(c - 0) 
=0-0+0 
=i () 





@ Determinants & Cramer's Rule 





Expanding w.r.t. first row, 
D =4(6 - 6) —- 5G — 3) + 6(2 - 2) 
= {; 
We observe that in the above determinant the elements of two rows are 


identical. 
Fot this we can give the following rule. 


Rul 
feta elements of any two rows or two columns of a determinant are | 


dentical, the value of the determinant is zero 
Now let us find the values of the following two determinants : 














3 2 5 321 
~|1 4 10| andp.=5x/1 4 2 
23 O18 233 

Expanding D, | 

D, = 3(60 — 30) — 2(15 — 20) + 5(3 — 8) 

= 90 + 10 — 25 

= 75 

Similarly 

= 5 (3(12 — 6) - 233 - 4) + 13 - 8)] 

=5[18+2-5] 

=5x 15 

= 75 


_ Itis seen that in the first determinant from each element of third column 
‘Can be taken as the common factor. This factor is taken common in the 
“ond determinant, however the values of both determinants are the same. 


US, we h 
tule I. ave the following rule : 


If there j is a common factor in each element of any row or any 


mim of a delerminant it can be taken as the common factor of the 
‘minant, 


Cus €xpand the determinant. 





~Determinants & Cramer's Rule 

















a 13 
5S 2 & 
7 4 8 
= 3(16 — 8) — 1(40 — 14) + 3(20 — 14) © 
= 24—26 +18 
16 :' 
a : rminan 
Interchanging the second and third columns. We g¢t the dete mt 
3 3 1 : 
5 2 2 
7 8 4 
Its value = 3(8 — 16) — 3(20 — 14) + 1(40 - 14) 
=—24-18 + 26) 


=- 16 
Thus only the sign of the value of the determinant 1s changed by 
interchanging two columns. The rule for this can be given as follows : 
Rule III : 
If two rows or columns of a determinant are interchanged the value 


of the determinant is changed only in sign. 








4 5 6 
Consider the determinant | ; ; 
Its value = 4(4 - 3) —5(2 — 9) + 6(1 — 6) 
= 4+ 35 — 30 
= 9. 


Now multiplying each element of the second row by 2 and adding them 
to the corresponding elements: of third row, we get the new determinant as 








45°16 
L 2 3 
35. 8 
Its value = 4(16 — 15) — 5(8 — 15) + 6(5 — 10) 
=4+ 35 - 30 
= 9. 


Hence the value of the two determinants are the same. We can wnite the 
following rule from this. 
Rule IV : 

If all the elements of any row (or column) are multiplied by 4 
constant number and added to the corresponding elements of any tht! 


= Determinants & Cramer's Rule 


: ow (OF column) the value cf the determinant remains unchanged. 
Now we shall show that 
442 243 I+35 


5 3 J 
7 2 8 










32 1 
5 31 


223 3 
5-3. 1 




















Here 

342 2+3 143 
* 3 ] 5 3 ] 
9) 2 8 22 8 
= 5(24 — 2) — 5(40 — 2) + 4(10 - 6) 
- 110 — 190 + 16 

= — 64. 


3 21 


5 5 4 


L.H.S. = 














2 3'3 
ae | > 3 1 
zZ22 8 2 2 8 

= {3(24 — 2) — 2(40 — 2) + 1(10 — 6)} + {2(24 — 2) 

— 3(40 — 2) + 3(10 — 6)} 

= {66 — 76 + 4} + {44-114 + 12} 

=-6-58 

= — 64. 

Here each element of the first row is expressed as the sum of two terms. 
We have shown that the determinant is expressible as the sum of two 
determinants we can write the following rule. 

Rule V: 

If each element of any row or column is the sum of two terms then 
| the determinant can be shown as the sum of two determinants of the 
| Same order. 

Now let us take the determinants 


RHS. = r 


























231 29 7 
17 4 9/ MP2 11 6 9 


Expanding these two determinants we get, 
D, = 2(0 — 24) — 3(45 — 42) + 1(20 - 0) 
=- 48-9 + 20 
=~ 37 | 
D, = 20 - 24) — §(27 — 4) + 7(18 — 9) 
| =-— 48 — 115 + 126 
| = ) 











In this case the second determinant is obtained by interchanging the 
rows and columns of the first determinant. Thus, we have the follows 
rule. 

Rule VI : 

If the rows and columns of a determinant are interchanged: the 

value of the determinant remains the same. oy, 13) 


Use of Determinant in Solving Simultaneous Equations 
3 (Cramer’s Method): ~~ 


(A) For Two Liner Equations : 


? 












a,x + by +c, =0 and ax + by +c, = 0 are two linear equations of — 
the finet desiee arf and y. a,, b,, C,, a , b,, C, are constants. These | 
equations can be solved by comparing the co-efficients of x or y. 

For comparing the co-efficients of y, multiply the first equations by b, — 
and the second by b,. 

“ a,b,x+b,b,y +c, b, =90 

a,b,x+b,b,y+b,c,=9 





(a,b, - a, b,)x + ¢,b, — b, c, = 0 


y= ren = Pre 
a, by — an by 
_ C42 — acy 


Similarly =~ ab 


-y= acy — ancy 
ayby — and, 
Xx ] 
as. i». . = 
bcp — bye, aby — anh, 
d ms ] 
it... =<. °x«.. "2 
C2 -— AC, aby — anh 
a = l 


rr 


a a, 
y~ a bh Cy Q Cc a Db 
by | C4 | a 5) ay b, 














bog a U<exerminants & Cramer's Rule 
Thus, we can get the values of x and y. This method of solving 
<jmultaneous equations is known as Cramer’s method. 
| 9 4 eeaian , @ ; 
(B) Cramer’s method for solving three simultaneous linear equations 
1f we have three simultaneoys linear equations 
a,x + by + 2+ d, =0 
a,x + by + €32 + d, = 0 uv 


i 




















We can obtain the solutions _ ot 
, D y D, D | 
Where | 
a mh | bh « d, 
D = ay by C> D = b, Cy ZL 
sa 4 a h d 
D,=|% 2 % D =|2 » & 
J a3 C3 d Zz a3 b, d, 
—D D = 
Then, = x , = alle — i 
s D ¥ D ’ z D } 


It should be noted that the equation can be solved only when D # 0. 
Illustration 5 : Solve the equations : 














3x +7y+4=0 
4xr+y-3=0 
Ans, : Here a, = 3, b, = 7, ¢, = 4, 4, = 4, b, = 1, ¢, = — 3. 
x = I 
bh Cy aq fF a Oo 
b, © a % a by 
tT 4 3 4 3 7 
1 -3} |4 -3| |4 1 
* yt 
~25 +25 -25 
—25 r 23 
= = = 
96 neon 25 


SS 
9%.G. B.C.A. Math (seme-1) -8 [50] nee 





Determinants & Cramer's Rule 
Illustration 6 : Solve the equations : 





























2x —9 = 5y 
x-y=3 
Ans. : We shall arrange the equations in proper form. 
2x -5y -9=0 
x-y-3=0 
x _ 7 ] 
5 -9]° /2 -9| [2 -5 
-1 -3 1 -3} jl lt 
x l 
15-9 -6+9 -2+5 
ee 
6. 3 3» 
6 3 
x= 337 I= 5 
x=2;y=-1 
illustration 7: Solve the equations : 
_ y=xt 7 
y= 2x +15 
s. : Rearranging the equations, we get, 
—~x+y-7=0 
—-2x+y—-—15=0 
x =e ss J 
lL -7 -| -/ -]1 1 
1 -15 —2 -l5 —2 | 
+ ._ FJ... I 
-15+7 15-14 -1+2 
re ee 
—8 I t 
x=-8 y=-Il 
Illustration 8 : Solve the equations : 
~ + J —] 
3 4 
2x 
2x y ¢ 
9 2 


Ans. : Multiplying the 1‘ equation by 12 and ond equation t by 13. and 
maransing the equations, we get. | 


& Determinants & Cramer's Rule 








408 4x+3y-12=0 
. 4x — 9y — 108 = 0 
roo ny 
73. -12| |4 -12]° |4 3 
5 —108 4 -108 4 -9 
Xx _ —y _ 1 
324-108 -432+48 -36-12 
x yy _ | 
432 -384 —48 
_ 7432384 
e487" Wag 
ae x = 9, y= - 
llustration 9 : Solve the equations : 
4x + 10y = 2xy 


5x + l6y = 3xy 
Ans. : Dividing both the equations by xy, we get 


10 > | 
+= =2,&— +233 
y x y «x 


] j 
Putting hae and y= b, we get 
l0da+ 4b-2=0 
l6a+5b-3=0 
Now, by Cramer’s method, 





a —B J 
k “41 = he i 4 
5 -3} |16 -3} {16 5 
ee ee 
-124+10 -304+32 50-64 
a -b 1 









Determinants & Cramer's Rule'a , 109 
1 1 1 


y= 7 6 y=T | | 
Illustration10 : Solve the following equations, using Cramer’s rule ; 
(April, 2010) 
xX + 2y + 37-14 
2+y+tz= 7 
5x+2y+z= 12 
Ans: The equations can be expressed as 
x + 2y + 3z—- 14 = 0 
2X + Ts = 7 = 0 
5x+2y+z-12 =0 
sy 2 =] 


ss 





























x 
Where, 
1 2 3 
p =|2 | ! = {(1 ~2)-—2 (2-5) +3 G@="'5) 
D 5 0] ( )- 2 ( ) ( 
=-1+6-3 
= 2 
2 3 -14 
mewll 1 -7) 29 it47)-3(-O+1)-401-) 
rly 1 249 ( )-3( p= Ie] 
=-—10-6+ 14 
=aQ - 
1 3 -14 | 
2-1--=71 
D, = = 1(-12+7)-3(-24+ 35)-l4Q-3) 
y= |5 1-4 it )-3( )- 14( 
 =-5-33 +42 
= 4- 
1 2 -14 
D,=\2 > 7) =X- -2(- ~14(4-) 
25 2 1 1( 12 + 14) 2( -24 + 35) - 14( 
=2-22+14 | | 
ae oe. 
2 4 -6 2 
t= 1,922,253 





@ Deicrininants & Cramer's Rule 


aye 
IIlustrationl1 : Solve the equations by Cramer’s rule : 
1 
a, ee ee gk 
x y 2 + Jy Z xy gz 
l 


The equations can be expressed as 
3X —-4Y -2Z-1=0 
X+2Y+Z-2=0 

2X +5Y —-2Z-3=0 


Where, 


























3 -4 -2 
12 1] = 
D = = 3(-4-5)+4(-2-2)-2(5-4 
7 5 2 ( ) ( ) ( ) 
= — 45 
4 =2 =! | 
D=|2 1 -2) =-4(-3-4)+2(-6+10)-1(-4-5) 
7/2 5 3 (-3-4)+2( )-1¢ 
= 45 
3 uJ] 
Dp =|! 1 -2) =3(-3-4)+2(-34+4)-1(-2-2) 
22 4 
15 
3 -4 -] 
D, =|! 2 -2] =3(-6+10)+4(-3+4)-16-4) 
25 -3 
= 15 
X -Y Z_-—l 
45 -15 15 —45 
K=1Lyetz-- 
=1Y=3,2=5 
boa lb dll 
7 Fey — 3° 2 3 
“X=1l,y=3,7z=3 








Determinants & Cramer's Rule = 441 








6 3 9 
Illustration: 12 Evaluate} 1 9% 2 
ustration valuate 40 50 20 


Ans. : Taking 3 from the first row and 10 from the third row as 
common factors we get, 


|2 1 3 
D=3x10|! 9 2 
45 2 
= 30[2(0 — 10) — 1(2 — 8) + 3(5 — 9)] 
= 30[ - 20+ 6 + 15] 

= 30(1) 

= 30 








2 5 7 
6 15 21 


Illustration 13 : Evaluate 1300 1248 1871 








Ans. : 

Taking 3 as common factor from second row we get 
2 5 7 
Zz 3 7 








1300 1248 1871 


= 3 x O[* Two rows are identical.] 








= () 
x+y z 1 
Illustration 14: Evaluate |Y+Z * 1 
| z+x yp lil 
xTy Zz | 
Ans.: D= Vre x | 
z+x y | 





Adding the elements of second column to the corresponding elements of | 
first column we get, 


tyre z I 
D =(*TyYTFZ xX l 
Xtyt+tz y | 

l zl 


=(x + y + 2) Lx 1 
loy d 





terminants & Cramer's Rule 






~mDe 
{.- Two columns are identical } 














112 
=(x+y+2Z) (0)... 
= 0 
x+1 2 3 
JIJustration 15 : Evaluate 1 xt2 3 
1 Z <X+5 
Ans. : : 
x+1l 2 3 
BD = l x+2 3 
I 2 43 
the corresponding 





Adding the elements of second and third columns to 











eJements of first column we get, 
x+6 2 i 2 3 
i = 46 x42 3 | =(@46)]1 x+2 3 
x+6 3 x+t3 1 2 <x+3 





Now subtracting the elements of first row from the corresponding 
ments of second and third rows we get, 
1 2 2 
p= +6|9 * 9 
0 0 x 
Expanding with respect to first column we get 
D =(x+ 6) [1 @*- 9] 
= x7 (x + 6) 


ele 











we N & 
N ete 
ee AN 





Illustration 16 : Evaluate 


x Vy Zz 
gx y 
y ze 





Ans.: D= 





Expanding with respect to first row we get 
D = x(x2 — yz) — yoxz — y*) + A — Y) 
+O —XyZ 


=x — xyz — xyz + 
=P + yp 427 — 3xyz 
m y+ 11 3x + 10 3x+8 
uStration 17 : _ (3x+10 3x+9 3x +7 
Evaluate |"1965 1964 = 1962 





| 7“ 
Determinants & Cramers Rule 








113 | 
Ans. : : 
3x+11 3x+10 3x48 
Her, D=/3X+10 3x4+9 3x47 
1965 1964 1962 





Subtracting second column from first column and third column from — 
second column we get 

















2 3x+8 Cy 2. 
Dp = 2 3x+7 - 
2 19, 23 
1 1 3x+8 
= 2s 1 1 3x+7 
1 1 1962 | 
= 2(0).....(° Two columns are identical) 
= 0 
Illustration 18 : Prove that (March, April 2009) 
l a a* 
1b b | =@-b) b-0) € -a) 
l coe 
ANns. : 
la a? 
LHS. =|} > & 
| © ¢ 


Subtracting second row from first row, and third row from second row 
we get. 


0 a-b a&-P Ry -Ro 
0 b-c b*-c? ” 
= ; , 2 Ry R> 
0 1 atbl 
le ¢ 


= (a-b) (b- 0) {l(b +c-a-)}.... 
[Expanding with respect to first sxteial 
=(a-—b) (b-c) (c-a) 
= R.H.S. 


@ Determinants & Cramer's Rule 
dee 


444 
, 1 {ilustration 19: Solve the equation : 


x 1 il 
1 x lil 


= 0 
11x 








x 1 jl 
1 x | 


a lee 


Ans. : 








Subtracting second row from the first and third row from second 
we gel | 








x-l I-x 0 
0 x-l l-x| _ 
l | b is 
1 -] Q 
(x-1)@-1]9 1 -llLg 
1 |] x 








(x- 1)’ {14+ 1) +1041) +0} =0 
(x-1)? {x+1+1} =0 
(x- 1)? +2)=0 

. x«-1l=0orx+2=0 

* x=slorx=-2 

















EXERCISES 
Evaluate the following determinants : 
5 3 
lL j2 4 [Ans.: 14] 
-6 2 
2 1-3 4 [Ans.: 30] 
3 7 28 
° 13 2 [Ans.: 0] 
| Xt+y x 
4. x ox-y [Ans.: —y’] 
—1at+b a-b 
3. a-b a+b [Ans.: 4a}] 
2+ a 2 
3. 34a [Ans. : a” + Sal | 





——— eit Tamer 115 |! 
ing determinants ( Framers methons | 
[ Ans. a 2, i 3 | 


Ba 
s & Cramer's Rule , 
ations US 





Determinant me 
Solve the following equ 





Set ees eli’ ‘Sy [Ans. 2x =-2, yy 
pel dy ae Re sie Ss 2: XHELZy= a 
: 8 > wed ay + 5Y-9 =O = an ~1/ 
0 ae 34520 LY TT ale cornwell ni r | 
11. oy ~ By = 3, 5x - TY =? 1 : 
12 ay 23-4, Sy ST [Ans. 3x = 3° Y= 51 
13 £4 Bug, 2-820 [Ans. : x = 6, y= 3] 
3 
Lint a. | [Ans | y=-] 
| 14 ee ee A’ ] 
4. 2 Y : 


15. 3x — 4y = 24, 3y t x +1 =0 és 7? orate, 
16. 44-1) +3 ~1) = 15, 3-1) + + l)= | 
— [Ans. : x = 4, y=2]] 








147, 2x + Sy = 2xy, 4x + Sy = 3xy — fAns. 3 x= 5, y= QP 
118. 2x — 6y = 5xy, Gx — Sy = 2xy [Ans. : x=—- 1, y=-2]| 
| i Ie 2 3J_g [xo] - iti ewes 
| 19. yt+l 5|= 5 l 6 = 4 [Ans.: x = 2, y =3] 
3 -4 

20. oh “3]=25. ea y|** [Ans. : x =7, y=]] 











21. Solve the equations : (use Cramer's rule) : 
(Nov., Dec 2008; March, April 2009)| 
3x + Sy + 6z = 4 


x+2y+3z =2 
2x + 4y + 5z =3 [Ans.: x= 1, y=-l, z=/I| 
22. Solve the equations : (use Cramer's rule) 
x+y=-1]1 
y+z= ] 
2+x =0 2 a | = 0, z= ]]] 
23. Solve the equations : (use ir : _ 
| 2X + 3y —7=39§9 
3x +2y+z= 10 
x— 5y + 3z =0 [Ans. : x= 1, y=2,2= 9] 
4 45 55 


| 24. Evaluate |2 29 32 
6 68 


87 [Ans. : 108 








26. 


27. 


29. 


| 30. 


31. 


| 32, 



























































is Determinants & Cramer's Rule 
Find the values of the following determinants : 


23 4 | 
gp . 
‘7 [Ans. : 10] 
, = = 
-7 —2 
: 3 17 [Ans. : 0] 
xy Lt 2 
3 2 =x : 
t<¢ @ [Ans. : x + 9x — 20) 
1 —2 -/ 
2 -3 -12 —— 
-3 4 I 7 [Ans. : 0] 
5 -4 -]2 5 2 3 
d th alues of | 1) 0 3 —) +7 12 25 50 
Find the v Oh , ; (11) 5 2 3 
[Ans. : (i) 15 (ii) 0] 
11 40 28 . | 
If 7 . = 0, Find the value of A. [Ans.: A = 1] , 
16 8 26 |1. 2 § 
if} 3  9=/2 K O} Find the value of K. [Ans. : K = 4) 
21 4 17 14 9 
4 5 -7 
Find the value of K if ‘- 7 ' = 43 [Ans. : K = 3] 
Solve the following equations : 





ramer's Rule = | 


0901 210 220 
151 155 140 
50 55 80 


100 205 105 
200 408 207 
300 608 310 





Determinants & © 











36. Find the value of 





37. Find the value of 





1977 1979 1981 
1940 1943 1946 
10 17 24 


2 1970 1978 
5 1960 1980 
7 1950 °1978 


= 0 








38. Prove that 


39. Prove that = 0 





Simplify : 
x+2 x+5 x+8 
37 = 40 43 
1971 1974 1977 
| 41. Solve by Cramer's method 
(i X + 6y = 2xy 
3x + 2y = 2xy 
42. Solve using Cramer's method ne BSS YO 
9 4 2,15 4 
X y x . 
43. ax + by —ab=0 | —_ 
bx + ay—ab=(0 





40. 
[Ans. : 0] 














= 44. Solve the = a 
equatio : | a+b a+b 
2x - 3y +z = 3, Ns using Cramer's rule : ° 
Arye 2S = 1. 
3x-2y4+27=8 


[Ans. : x = 2, y= i,z=4) 
nts : 


45. Solve thee 
Bt Dy & 3. 
y-— 32 = 4, 
3x-2z7=5 


quations using determina 














| Univer sity Questions| 
Answer the following : 
aa-—b 


b b-a 





(i) Find the value of 








[Ans. : }? — a] | 


(ii) Solve the system of equation by Cramer's method - 
x + 2y -+- 3z = 14, 
2x+y+2z2=7 and 


5x+2y+z= 12 (Also in Nov./Dec. 2008) | 


[Ans. : x = l, =. - 3 
(iii) Prove that : y z= 3] 


yre ZX x+y | x y Zz 
xty yt2 z+x)_y|z x y 
+X xry ¥+Z Y £ 
(iv) Find the solution of system of equations : 
x+2y = 3, 2x + Jy = 9, [Ans.:x=1, y= 1] | 
Answer the following : (March/April, 2009) 
(i) Solve the following using Cramer’s rule : 
x+2y-—-z=2 
3x + 6y + z= 1 and 
3x + 3y + 2z = 3 [Ams. x=, y= 3,22] 
(u) Prove that 
la a 
2 
As|’ ® "| g@-Pb+-otC =o) 
lec ec 


(1i1)Solve, using Cramer’s rule : 
3x + Sy + 6z = 4, 
Xx + 2y + 3z = 2 and 
dx + 4y + 5z = 3. (in Sept/Oct. 2009,) 
(Also in Nov/Dec, 2008) 
[An :x=1,y=-l,z= 1] 
(iv) Prove that 


b+c ct+a atb abe 
a+b b+e ct+a 9 c oalihb 
Cta a+b bte boeia | 
(Also in March / April 2007) 
Answer the following: (Oct./Nov, 2009) 
i) Evaluate |” a Ans. 2.7] 
x-y 








a Determinants & Cramer's Rule 


(April, 2010) | 


— ———a 
— s 


eS eee ate J 


re ee ee = 


Determinants & Cramer's Rule @ 


| 149 
(ii) Solve the following System of equations : ; 
xty+z=3 
x+t+ytz=4 
2x + 2y + 9z = 13, by Cramer's rule. i 

| [Ams.: x=1l,y=1l,z=y 
x? 
2 
Yl=@-yO0-2&-) 


2 
Fa 


—  — 
Nm NS & 


(iii) Prove that 


(iv) Solve the given System of equations by Cramer's rule. 
x+2y + 3z = 5, 2x + 3y + 4z = 8, 3x + Sy + Oz = 10 
: [Ans.: x =4, y= 4, z = 3] 

Answer the following : 

(i) Prove that 


(a-1) (b-1) (c-1) 
] I I = (a —b) (b-c) (c - a) 
a+] b+1 G+] 


(Sept./Oct. 2009) 
(ii) What is the difference between minor and confactor of the 
element of determinant ? 


| Explain with illustration. (Nov./Dec. 2008) 
(ii)Solve the equations 2x + y—- 8 =0,x + 2y—1=0, 
using Cramer’s rule. (March/April 2007) 


. [Ans. : x = 5, y =-2] 
(iv) Solve the equations 2x + 3y = 13, x + y = 5, using Cramer's 








rule. (March/April 2007) 
(v) Solve using Cramer’s rule : [Ans. : x = 2, y = 3] 
2X — 3y +z=3 
x+y-2z=]1 
3x — 2y + 2z = 8 (Dec. 2007) 
‘11 40 28 
3 12 ; 
(vi) If . 4 = 0 then find the value of A. (Dee. 2007) 
[Ans. : A = 1] 
vii) Obta; Xt+y x | 
(vii) ain e~ 9 (Dec. 2007) 
[Ans. : —” 


